We have obtained exact static plane-symmetric solutions to the spinor field equations with nonlinear terms which are arbitrary functions of invariant
shown that the initial set of the Einstein and spinor field equations with a power-law nonlinearity have regular solutions with a localized energy density of the spinor field only if 0 m = (m is the mass parameter in the spinor field equations). Equations with power and polynomial nonlinearities are studied in detail. In this case, a soliton-like configuration has negative energy. We have also obtained exact static plane-symmetric solutions to the above spinor field equations in flat space-time. It is proved that in this case soliton-like solutions are absent.
Introduction
The consideration of the nonlinear generalization of classical field theory is the only possibility to overcome the shortcomings to the theory which considers elementary particles as materials points. Indeed, with this theory, it is impossible to get a finite quantity of mass, charge and spin of elementary particles as prouved experimentaly. In order to describe the elemetary particles, it is necessary to take account the nonlinear terms in the field equations and their own gravitational field. In these conditions, we obtain the soliton-like solutions which are used in the formation of the fields configurations of elementary particles with limited total energy and localized energy density. The concept of soliton is more used in pure science for different purpose. It's studied by many authors in the gravitational theory. G.N. Shikin has investigated the basics of soliton theory in general relativity. In his work, he has formulated clearly the requirements to be fulfilled by soliton-like solutions [1] . In a remarkable paper on the soliton, A. Adomou and G. N. Shikin have obtained exact plane-symmetric solutions to the spinor field equations with nonlinear terms which are arbitrary functions of the invariant S ψψ = , taking into account their own gravitational field. They have studied in detail equations with power and polynomial nonlinearities. They have shown that the initial set of the Einstein and spinor field equations with a powerlaw nonlinearity has regular solutions with a localized energy density of the spinor field only in the case of zero mass parameter in the spinor field, with a negative energy for the soliton-like configuration. They have also proved that the spinor field equation with a polynomial nonlinearity has a regular solution with positive energy. Their study has come out onto the non existence of soliton-like solutions in the flat space-time [2] .
The plane-symmetric solitons of spinor and scalar fiels are studied by B. Saha and G. N. Shikin. They have considered a system of nonlinear spinor and scalar fields with minimal coupling in general relativity. The nonlinear term in the spinor field is given by an arbitrary function depending on the bilinear spinor forms S ψψ = and ( )
As for the scalar lagrangian, it is chosen as an arbitrary function of the scalar invariant , , α α φ φ Ω = that becomes linear when 0 Ω → . The spinor and scalar fields in question interact with each other by means of a gravitational field. The gravitational field is given by a planesymmetric metric. They have obtained exact plane-symmetric solutions to the gravitational, spinor and scalar field equations. They have also investigated the role of gravitational field in the formation of the configurations with limited total energy,spin and charge. In general, they have proved that the choice of spinor field nonlinearity can lead to the elimination of scalar field contribution to the metric functions, but having it contribution to the total energy unaltered [3] . V. Adanhoum, A. Adomou, F. P. Codo and M. N. Hounkonnou have obtained spherical-symmetric soliton-like solutions of nonlinear spinor field equations in gravitational theory. The regularity properties of the obtained solutions as well as the asymptotic behavior of the energy and charge densities are studied [4] .
The aim of the paper is to study the role of nonlinear spinor as well as the own gravitational field in the formation of configurations of elementary particles with localized energy density and limited total energy. In this optic, we choose the nonlinear terms in the spinor field equations which are arbitrary functions of ( )
The rest of the present research work is organized as follows. Section 2 deals 
Fundamental Equations and Their General Solutions
The lagrangian of the nonlinear spinor and gravitational fields can be written in the form [3] : The metric of space-time admitting static plane-symmetric may be written as
Here the speed of light C is taken to be unity and the metric functions , , α β γ depend exclusively on the spatial variable x. They satisfy the coordinate condition having the form:
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The general form of Einstein equation is:
where G ν µ is the Einstein's tensor; R ν µ is the Ricci's tensor; ν µ δ is the Kronecker's symbol and T ν µ is the energy-momentum tensor. Taking into account the metric tensor g µν , the larangian (1) and the variational principle, we obtain Einstein's field equations for the metric (2) 
Let us write down the spinor field equations for the functions ψ and ψ [2] [6]:
A. 
The metric energy-momentum tensor of the spinor field is [5] [6] ( )
where sp L with respect to (9) and (10) takes the form ( ) ( )
From (13), let us write explicitly the nonzero components of the tensor T ν µ :
In (9), (10) and (12), µ ∇ denotes the covariant derivative of spinor, having the form [3] [4] [7] [8] or
where µ Γ are the spinor affine connection matrices. In curved space-time, the Dirac's matrices µ γ are defined in the following way.
Using the egalities 
we get
The Dirac's matrices a γ in flat space-time are chosen as in [8] [9] .
Using Einstein's sommation, we find
Taking into account the obtained expression for µ µ γ Γ (21), we can rewrite 
, for the components of spinor field one deduces the following set of equations from (22) ( )
The set of Equations (24) .
C const =
Using the spinor field equation in the form (9) and the conjugate one in the form (10), we obtain the following expression for 1 1 T from (15):
( )
Let us now solve the Einstein equation. In view of 0 
The solutions to the Equation (37) using (3) and (35) lead to the following expressions for ( )
where B is the integration constant. Taking into account the expressions (35) and (38), we deduce easily A B = .
The Equation (6) being the first integral of (5) and (7), is a first order differential equation. Inserting (38) into (5) and substituting the result into (33), we get the Eintein equation
In order to solve the Equation (39), it is necessary to choose massless spinor field, i.e., 0 m = according to unified nonlinear spinor theory of Heisenberg. The mass term should be obtained after quantization. For details, refer to [10] [11] and references therein. ( ) ( ) ( )
Let us find from the set of first-order Equations (42)-(45) to a set second-order equations for the functions 1
We have:
The solution of the Equation (46) is 
with 3 C and 4 C are integration constants.
Let us determine the link between the integration constants C, 0 
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Later, comparing the expression of ( ) P x in (54) 
In the following section, we shall analyze the general solutions obtained in the previous section choosing the nonlinear term in the concrete form. 
Analysis of the Results: Concrete Form of Nonlinear Term in Spinor Lagrangian
The invariant 
From (14), the energy density is ( ) ( )
We remark that, from It follows that the energy density is not localized and the total energy does not finite value.
When 2 λ = −Λ , from the relation (41), we deduce that:
From (74), it follows that ( ) P x has its maximum value [13].
The energy density per unit invariant volume is:
From (76), it follows that the energy density is negative and localized. Indeed, when 0 A > ; 1 n > and for
The total energy of spinor field is defined by The explicit form of 
Since the field configuration is chosen to be static plane symmetric, the spatial components of the spinor current vanishes. Alone the component 0 j is nonzero. This assumption leads to the following relations between the constants: The component 0 j defines the charge density of spinor field that has the following chronometric-invariant form given by the expression
The total charge of the spin is defined by
The spin tensor is given by the expression as in [9] [11] { } We remark that the total charge and total spin are not limited because from 
Concluding Remarks
In this research work, we have obtained the analytic general solutions of nonlinear spinor and gravitational fields equations which are regular, localized energy density and finite total energy. These solutions are soliton like solutions.
They can be used in order to describe the configuration of elementary particles.
In 
